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Abstract

An analysis of canine faecal material collected in 13 different neighborhoods of the city of San Cristobal de Las Casas, Chiapas,
Mexico, was carried out in order to know the frequency of contamination caused by Toxocara canis and other canine parasites. A
total of 200 samples from streets, a traffic refuge and a park of the chosen neighborhoods in the city, were examined using the
zinc sulphate method. Evidence of parasites was found in 37% (n = 74) of the samples. The frequency of T. canis eggs was found to
be 19 %, and that of Ancylostoma caninum eggs 18.5%; the oocistes of Isospora canis represented 2.5%. These results indicate that
contamination of the soil of San Cristobal de Las Casas with these parasites, presents both a latent health risk for the population
and visitors of this city, besides the poor image fecal contamination gives to national and foreign tourists.

Key words: TOXOCARA, ANCYLOSTOMA, PUBLIC HEALTH, EPIDEMIOLOGY, ZOONOSIS.

Resumen

Se realizé un estudio de materia fecal de perros en 13 barrios de la ciudad de San Cristobal de Las Casas, Chiapas, México, para
conocer la frecuencia de recontaminacion causada por Toxocara canis y otros parasitos caninos. Se examinaron con el método
de sulfato de zinc 200 muestras de materia fecal recolectadas en diferentes calles, un camellén y un parque de los barrios selec-
cionados en la ciudad. Se detectaron formas parasitarias en 37% (n = 74) de las muestras. La frecuencia de huevos de T. canis
fue de 19.0% y la de Ancylostoma caninum, de 18.5%; la de ooquistes de Isospora canis de 2.5%. Los resultados indican que la
contaminacion de los suelos de la ciudad de San Cristébal de Las Casas con parasitos de canidos es un riesgo latente para la salud
de los habitantes y visitantes de esta ciudad, ademas de la desagradable imagen que el fecalismo ofrece al turismo nacional y
extranjero.
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Introduction

The contamination of the soil by dog feces is an
important problem in every country, including
the developed ones,** according to the rates of
soil infection by Toxocaracaniseggsreportedin London,
England, 6.3%;2 Marche, Italy, 26.2%:;* Tokushima,
Japan, 87.5%;* Connecticut, USA, 14.4%;° Dublin, Ire-
land 32%;° and Bratislava, Slovakia, 18.7%.”

An environment polluted by dog feces permits the
transmission of parasitic zoonotic diseases, especially
those caused by the intestinal nematodes of canines
such as T. canis. This produces visceral and ocular
larva migrans in humans. There is also A. caninum
which produces cutaneous larva migrans (CLM).>”

The city of San Cristobal de Las Casas in Chiapas
has a particular epidemiological relevance, given that
it is an important tourist destination both for Mexi-
cans themselves and for foreign tourists. It conserves
a colonial period atmosphere which invites the visitor
to take a walk and get to know its architecture, tradi-
tional neighborhoods and churches. However, since a
great deal of faecal material can be seen in the streets
and parks of the city, the aim of the present research
was to get to know the rate of contamination by eggs
of T. canis and A. caninum of the streets and gardens
located in the tourist zone of the city.

Material and methods

San Cristobal de Las Casas has 112,442 inhabitants. It
is located in the region of the Altos de Chiapas, in the
centre of the state of the same name at 16° 45’ N, 92°
38" W at 2 120 masl. It is 83 km from Tuxtla Gutier-
rez, by freeway, and 56 km by the toll road. The San
Cristobal valley is approximately 72 km? in extent. It
has a cool subhumid climate with summer rains. The
average annual temperature is 14°C and the average
rainfall is 1 186.8 mm.®

Delimitation of the studied area

Samples were taken from 33 sites within 13 of the 22
municipal neighborhoods which make up the city.
Selection was systematic and took into account the
high levels of fecal contamination to be found in the
areas most visited by tourists.

Collection of the samples

During the last five days of 2005, 200 samples of canine
fecal material were collected from 31 streets, a traffic
refuge and a park in San Cristobal de Las Casas. A
hundred and seventy six samples were obtained from
the first site, 14 from the second and 10 from the third
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Introduccién

fecal de perros es un problema de magnitud

considerable en cualquier parte del mundo,
incluso en paises desarrollados*,* como lo indican las
tasas de infestacion del suelo con huevos de T. canis
registradas en Londres, Inglaterra, 6.3%;? Marche,
Italia, 26.2%;® Tokushima, Japdn, 87.5%;* Connecti-
cut, Estados Unidos de América, 14.4%° Dublin,
Irlanda, 32%;° Bratislava, Eslovaquia, 18.7%.’

La contaminacién ambiental con heces caninas
facilita la transmisién de zoonosis parasitarias, espe-
cialmente las causadas por nematodos intestinales
del perro, como Toxocara canis, que en el humano
produce los sindromes de larva migratoria visceral y
ocular; ademas de Ancylostoma caninum, que produce
el sindrome de larva migratoria cutanea (LMC).2”

La ciudad de San Cristobal de Las Casas, Chiapas,
México, adquiere especial relevancia epidemiolégica
debido a que es una ciudad turistica por excelencia,
visitada diariamente por un niimero considerable de
paseantes, tanto nacionales como extranjeros. Ciudad
colonial que invita al turista a recorrerla caminando,
para conocer mejor su arquitectura, barrios e iglesias.
Sin embargo, debido a la gran cantidad de materia
fecal que se observa en calles y jardines de la ciudad,
se propuso como objetivo de esta investigacién, cono-
cer la tasa de contaminacion con huevos de T. canis y
A. caninum de callesy jardines ubicados en la zona mas
turistica de la ciudad.

I La contaminacion de los suelos con materia

Material y métodos

La ciudad de San Cristobal de Las Casas cuenta con
112 442 habitantes. Se ubica en el centro de Chiapas,
en laregion de los Altos, a 16° 45" N, 92°38” Oy 2 120
msnm; a 83 km de distancia de Tuxtla Gutiérrez, por
la carretera libre, y 56 km de distancia por la super-
carretera. El valle de San Cristobal mide casi 72 km?;
se caracteriza por su clima templado y subhimedo,
con lluvias durante el verano, temperatura promedio
anual de 14°C, y precipitacion pluvial promedio de
1186.8 mm.®

Delimitacion del area de estudio

Para cumplir con el objetivo del estudio Unicamente
se muestrearon 33 sitios en 13 de los 22 barrios que
forman la ciudad. La seleccion se realizd de manera
sistematica, considerando sus altos niveles de contami-
nacion fecal, en los sitios mas visitados por el turismo
nacional e internacional.



(Figure 1). Each sample was placed in a clean wide-
mouthed plastic jar which was then sealed. Each jar
contained 50mL of formol diluted with an isotonic
saline solution at 0.85% to ensure that the parasite
samples did not suffer any alterations as a result of bac-
terial action. The flasks were labelled with a number to
indicate the place where they had been collected. All
the samples were placed in portable ice boxes with dry
ice to be transported to the laboratories of the Univer-
sidad Autonoma Metropolitana (UAM), Xochimilco
section in Mexico City.

Coprological analysis

In the Medical Parasitology Laboratory of the UAM,
the coprological analysis was performed. Each sample
of feces was individually processed using the zinc sul-
phate method 1:180. The supernatant was used to
prepare specimens stained with parasitological lugol
directly from the sample. These were analyzed using
optical microscopes* at 100X and 400X. The identifi-
cation of the parasites was done on the basis of their
morphology.®

Statistical analysis

The data from the samples was arranged and codi-
fied in Excel. Variables studied were: site of collection,
results of the laboratory analysis and the diagnoses.
Subsequently, to construct the indicators which will be
presented, the SPSS (Statistical Package for Social Sci-
ence) was used.

Collection sites

Recoleccion de las muestras

Durante los ultimos cinco dias de 2005 se recolecta-
ron 200 muestras de materia fecal canina en 31 calles,
un camelldn y un jardin de la ciudad de San Cristo-
bal de Las Casas. En el primer sitio se obtuvieron 176
muestras, 14 en el segundo y 10 en el tercero (Figura
1). Cada muestra se coloc6 en un envase de plastico
limpio, de boca ancha con tapa, que contenia 50 mL
de formol diluido en solucion salina isoténica a 0.85%,
para evitar que las formas parasitarias sufrieran alte-
raciones debido a la accion bacteriana; los frascos se
rotularon con el nimero del sitio de recoleccion. El
total de las muestras se colocé en hieleras portati-
les con hielo seco para su traslado a los laboratorios
de la Universidad Auténoma Metropolitana (UAM),
Unidad Xochimilco, en la Ciudad de México.

Examen coproldgico

En el Laboratorio de Parasitologia Médica de la UAM
se realizo el examen coprolégico, donde cada muestra
de materia fecal se procesd individualmente con el
método de sulfato de zinc 1:180. Con el sobrenadante
se realizaron preparaciones en fresco, tefiidas con
lugol parasitologico, para analizarlas en microscopios
de campo claro* a 100X y 400X. La identificacion de
los parasitos se realizd de acuerdo con su morfolo-
gia.®

Analisis estadistico

Los datos de la muestra se organizaron y codifica-

*Carl Zeiss, Alemania.

Cuxtitali
neighborhood

Francisco Madero

Figura 1: Sitios de recoleccion de materia
fecal canina en San Cristébal de Las Casas,
Chiapas, México, 2005.

Figure 1: Collection sites of canine fecal

matter in San Cristobal de Las Casas, Chiapas,
Mexico, 2005.
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Results

Several kinds of parasites were detected in 37% (n
= 74) of the samples. The frequency of T. canis eggs
was 19%, of A. caninum eggs 18.5%, and of Isospora
canis oocysts 2.5%.The eggs were observed at differ-
ent stages of evolution: from one to four blastomeres,
morula and larvae. Table 1 presents the distribution
of the sample according to the site from which it was
collected. The first column shows the neighborhoods
whose streets turned out to be positive for helminth
eggs. Guadalupe was the most contaminated with
29.8%, followed by Santa Lucia with 19.3%, EIl Centro
with 10.5%), Mexicanos and San Ramon with 7% each,
14 de Septiembre, El Cerrillo and Mercado with 5.3%,
and all the others with 3.5% or less. The neighbor-
hoods which were most contaminated were: Guada-
lupe with 50, El Cerrillo with 29, Santa Lucia with 25
and El Centro with 22.

Table 2 presents the results by site of collection
where the percentages of the different parasites found
may be observed. The traffic refuge which crosses the
city and forms part of the Pan-American Highway,
sampled near Barrio de San Diego, showed the highest
level of contamination by parasites (71.4% of the ana-
lyzed samples), with a frequency of 28.6% for A. cani-
num, 42.8% for T. canis, and 28.6% for I. canis. From
the four samples positive to I.canis, two were also posi-
tive to A. caninum and two to T. canis. It should also be
noted that in the samples collected from the atrium-

ron en un archivo de Excel, con las variables: locali-
zacion de los sitios donde se recolecto, resultados de
los analisis de laboratorio y los diagnosticos. Después,
para la construccion de los indicadores que se presen-
tan, se utilizé el SPSS (Statistical Package for Social
Science).

Resultados

Se detectaron diferentes formas parasitarias en 37%
(n = 74) de las muestras. La frecuencia de huevos
de T. canis y de A. caninum fue de 19% y 18.5%, res-
pectivamente, y la de ooquistes de Isospora canis, de
2.5%. Los huevos se observaron en diferentes estados
de evolucion: con uno a cuatro blastomeros, morula
y larvados. El Cuadro 1 presenta la distribucion de
la muestra en diferentes sitios de recoleccion. En la
primera parte se anotan los barrios en cuyas calles el
hallazgo de huevos de helmintos resulté positivo. Se
observa que en el barrio de Guadalupe se present6 la
mayor presencia de formas parasitarias, con frecuen-
ciade 29.8%; le siguieron los barrios Santa Lucia con
19.3%, El Centro con 10.5%, Mexicanos y San Ramoén
con 7% cada uno; 14 de Septiembre, El Cerrillo y Mer-
cado con 5.3%, y los restantes con 3.5% o menos. Los
barrios en cuyas calles se presenté mayor cantidad de
materia fecal, fueron: Guadalupe, 50; El Cerrillo, 29;
Santa Lucia, 25; y el Centro, 22, éstos aportaron mas
observaciones al estudio.

Cuadro 1

DISTRIBUCION DE LAS MUESTRAS DE LAS CALLES QUE
RESULTARON POSITIVAS POR BARRIO
DISTRIBUTION OF THE SAMPLES FROM THE STREETS WHICH
SHOWED POSITIVE RESULTS BY NEIGHBORHOOD

Positive Negative Total

Collection site samples % samples % samples %
Neighborhood
14 de Septiembre 3 53 3 2.5 6 34
La Almolonga 2 3.5 3.4 6 3.4
El Centro 6 10.5 16 13.4 22 12.5
El Cerrillo 3 53 16 13.4 29 10.8
Guadalupe 17 29.8 33 27.7 50 28.4
La Garita 2 35 2 1.7 4 23
Lalsla 1 1.8 2 1.7 3 1.7
La Merced 1 1.8 10 8.4 11 6.3
Mercado 3 5.3 2 1.7 5 2.8
Mexicanos 4 7.0 8 6.7 12 6.8
San Ramon 4 7.0 9 7.6 13 7.4
Santa Lucia 11 19.3 14 11.8 25 14.2

Total 57 100.0 119 100.0 176 100.0
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garden of the church of Sefior de la Transformacion,
in El Cerrillo neighborhood, the following parasite
frequencies were found: T. canis eggs 40%, A. caninum
eggs 20% and 1. canis cysts 10% (50% of the samples
analyzed); there, a sample of fecal material resulted
positive to I. canis and A. caninum. On the street side-
walks there were fewer parasites: T. canis 15.9% and A.
caninum 17% (31.8% of the samples analyzed).

Discussion

San Cristobal de Las Casas is a colonial city which
still preserves small squares, cobbled streets and red
tiled roofs, among other things, inviting the tourists
to walk along. In its traditional markets, where the
ethnic groups of the region have a considerable pres-
ence, the public can find a wide range of products
from vegetables and fruit to pottery, together with
the traditional gaily-coloured textiles and other craft
products of tourist interest. However, despite these
attractions, the tourist also takes away with him the
disagreeable impression left by the fecal contamina-
tion of the city.

Contamination of the soil of San Cristobal de Las
Casas by T. canis eggs is considerable, particularly in
the traffic refuge of the Pan-American Highway which
crosses the city and in the area of Guadalupe, as well
as in the case of A. caninum in the atrium-garden El
Cerrillo church.

The high level of contamination (42.8%) by T.
canis eggs registered in the traffic refuge of the
Pan-American Highway, or Boulevard Juan Sabines,
which crosses the city, merits particular epidemio-
logical attention, as the fecal material is cleared up
infrequently, there is a constant presence of T. canis
eggs. These are continually carried about by the air
currents produced by passing cars. This favors pos-
sible inhaling and swallowing of the eggs, as well as
the development of the infection in those who work
or live close by.

El resultado del estudio por sitio de recoleccion de
heces se presenta en el Cuadro 2, donde se anotan
los porcentajes de los diferentes parasitos observados.
El camellon que cruza la ciudad y forma parte de la
Carretera Panamericana, muestreado cerca del Barrio
de San Diego, registré el mayor hallazgo de formas
parasitarias (71.4% de las muestras analizadas), con
frecuencia de 28.6% para A. caninum, 42.8% para
T. canis y 28.6% para I. canis. De las cuatro muestras
positivas a I. canis, dos lo fueron a A. caninum y dos a
T. canis. También resalta que en las muestras recolec-
tadas en el atrio-jardin de la iglesia del Sefior de la
Transformacion, en el barrio El Cerrillo, se detecta-
ron huevos de T. canis con frecuencia de 40%; de A.
caninum con 20%, y quistes de I. canis en 10% (50%
de las muestras analizadas), ahi una muestra de mate-
ria fecal resultd positiva a I. canis y A. caninum. En las
aceras de las calles la presencia de formas parasita-
rias fue menor que las anteriores, con frecuencia de
15.9% para T. canis, y 17% para A. caninum (31.8% de
las muestras analizadas).

Discusion

San Cristdbal de Las Casas es una de las ciudades colo-
niales que aun conserva sus plazuelas, calles empedra-
das y techos de teja roja, entre otras caracteristicas,
gue invitan al turista a recorrerla a pie. En sus tradi-
cionales mercados, en donde coinciden etnias indige-
nas de la region, se ofrece al publico gran variedad de
productos, desde hortalizas hasta cerdmicas, o bien
sus tradicionales textiles llenos de colorido, artesanias
muy solicitadas por el turismo nacional y extranjero.
Sin embargo, a pesar de esta agradable experiencia,
el turista se lleva también la desagradable imagen
de la gran contaminacion fecal que se observa en la
ciudad.

La contaminacion de los suelos de la ciudad de San
Cristébal de Las Casas con huevos de T. canis es con-
siderable, sobre todo en el camellon de la Carretera

Cuadro 2

TASAS DE FRECUENCIA DE Toxocara, Ancylostoma E Isospora
POR SITIO DE RECOLECCION
FREQUENCY RATES OF Toxocara, Ancylostoma AND Isospora

BY SITE OF COLLECTION
Collection Toxocara Ancylostoma Isospora
site canis % caninum % canis %

Street 28/176 159 30/176 17.0

Traffic

refuge 6%*/14 429 4**/14 28.6 4**/14 28.6
Garden 4/10 40.0 3%/10 30.0 1*/10 10.0
Total 38/200 19.0 37/200 18.5 5/200 2.5

*One sample contained both parasites
**Two samples contained both parasites
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Epidemiologically, the prevalence of 20% of con-
tamination by T. canis eggs in the atrium-garden of the
church of the Sr. de la Transformacion, in El Cerrillo,
is the result of accumulated rubbish. The garden has
become a source of infection both for the local people
and the members of different ethnic groups who use it
as a meeting place, dining area or place to rest before
returning to their home communities; besides, some
of them wear open shoes. This contamination repre-
sents a health risk for tourists visiting this site.

The urbanization of the city does not allow the
development of T. canis and A. caninum defecated by
animals on the streets and sidewalks, that situation is
favored by frequent rains that wash these eggs into the
drainage system. Nevertheless, the frequency of regis-
tered eggs is an indicator of the quantity of infected
animals which freely defecate in the city.

The biotic potential of T. canis is enormous, from
an epidemiological point of view. A female is able to
produce up to 200 thousand eggs per day. The Pan-
American Health Organization (OPS for its Spanish
meaning) estimates that a gram of fecal material from
a puppy may contain 15 thousand T. canis eggs. Once
evacuated, these are dispersed by wind, rain, people
stepping on them or vectors.”> Their thick capsule
walls make them resistant to cold and other climatic
changes, which means that they may survive for many
years." Therefore, although the surface of the soil
may seem clear because the fecal material has disinte-
grated, or because its smell has faded, it may in fact be
heavily infested with parasites.

Soil contaminated with T. canis eggs is the main
source of human infection.*? Water sprinklers in parks
create ideal conditions for their survival, perhaps for
months or years, awaiting an unwary host. Children
are the most vulnerable, especially those under 8 years
old, who are frequently in touch with contaminated
soil and have bad hygienic habits. Once the host is
found, the parasites choose the intestine as their start-
ing point, successively converting into larva and cross-
ing the intestinal wall to be disseminated by the blood
to different organs such as: brain, lungs, heart, liver
or eyes.’>13 In the last case, ocular toxocariasis (OLM)
is manifested, the most serious clinical manifestation
of this infection, because just one larva may cause uni-
lateral blindness.™ The risk of living in contaminated
floors by T. canis is so great that a case of congenital
ocular toxocariasis in a newborn child was recently
reported. Sight is lost as a result of acute inflamma-
tion of the retina and the optic nerve.>"**

Although A. caninum is a less aggressive nematode
than T. canis, it causes cutaneous larva migrans syn-
drome in humans. This results in irritation and itch-
ing of the skin. In this case, it is possible to observe a
winding lesion made by the movement of the larva in
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Panamericana que cruza la ciudad y en el barrio de
Guadalupe, situacion que se repite en el caso de A.
caninum en el jardiny el atrio de la iglesia del barrio
El Cerrillo.

La alta contaminacion (42.8%) con huevos de T.
canis registrada en el camellon ubicado en la Carre-
tera Panamericana, o Boulevard Juan Sabines, que
cruza la ciudad, tiene especial relevancia epidemio-
I6gica, pues al no realizar frecuentemente la recolec-
cion de la materia fecal, los huevos de T. canis quedan
libres, por lo que su dispersion es continua debido a
las corrientes de aire que ininterrumpidamente pro-
ducen los automotores al transitar por la cinta asfal-
tica, lo que favorece la posible inhalacion y deglucion
de los huevos, asi como el desarrollo de la infeccion
en personas que laboran y habitan alrededor de esta
fuente de infeccion.

Epidemiologicamente, la prevalencia de 20% de
contaminacion con huevos de T. canis en el atrio-
jardin de la iglesia del Sefior de la Transformacion, en
el barrio El Cerrillo, se favorece debido a la acumula-
cion de basura, que lo convierte en fuente de infec-
cion tanto para los habitantes de dicho barrio, como
para los diferentes grupos de indigenas que lo utilizan
como centro de reunién, comedor o area de descanso
antes de retornar a sus comunidades; ademas, algunos
de ellos no usan calzado cerrado. Esa contaminacion
representa un riesgo para los turistas que frecuentan
este barrio.

La urbanizacién de la ciudad no permite el desa-
rrollo de huevos de T. canisy A. caninum evacuados por
los animales en aceras y calles, esa situacion es favore-
cida por las frecuentes lluvias que arrastran hacia el
drenaje los huevos de estos helmintos. Sin embargo,
la frecuencia de huevos registrada es un indicador de
la cantidad de animales infectados que defecan libre-
mente en la ciudad.

El potencial biético de T. canis es enorme desde
el punto de vista epidemiolégico, debido a que una
hembra es capaz de producir hasta 200 mil huevos
al dia. La Organizacion Panamericana de la Salud
(OPS) ha estimado que un gramo de materia fecal
de un perro cachorro puede contener hasta 15 mil
huevos de Toxocara, que al ser evacuados en la via
publica son disgregados por la accion del pisoteo, la
lluvia, el viento o por vectores.'® Sus gruesas cubiertas
los hacen resistentes al frio y a los cambios ambienta-
les, por lo que pueden sobrevivir muchos afios.” De
tal forma que contra lo que habitualmente se cree, la
superficie del suelo puede parecer limpia porque la
materia fecal se desintegré o porque no existe olor
alguno, pero puede estar infestada.

El suelo contaminado con huevos larvados de T.
canis es la principal fuente de infeccion humana.* En
los parques, el riego constante del suelo ofrece condi-



the subcutaneous cellular tissue. Its action is limited
to the skin because it is unable to invade the deeper
tissues. The indigenous ethnic groups are particu-
larly vulnerable to this infection, above all if they go
barefoot.

The total frequency of T. canis found in San Cristo-
bal de Las Casas (17%) is similar to those reported
in Buenos Aires™® and Mexico City" but inferior
to that found in Marche, Italia® and Gualeguaychu
(Argentina).®® The frequency of A. caninum found
in this research is lesser than that found in Buenos
Aires®™ and Sao Paulo.® Another interesting finding
of the present study is the relatively low presence of
coccidium, which coincides with data registered in
Corrientes, Argentina.’

With the objective to solve this problem and con-
sidering that fecal contamination is not only because
of stray dogs but also pets, the following short term
public health actions are proposed: local authorities
must take social consciousness of the problem and
establish pertinent preventive actions to control stray
dogs; fecal material must be cleaned up daily; there
must be permanent campaigns to foster responsible
dog ownership, inviting the owners to collect their
dogs’ excreta and dispose of it in an adequate way;
and animals should be purged of parasites every 3
months, such actions will result in a healthier envi-
ronment and more presentable city.

Results indicate that the high degree of contami-
nation (42.8%) of the Pan-American Highway traf-
fic refuge by T. canis eggs puts the inhabitants of this
area of the city at considerable risk. Omnipresent
fecal material in a tourist area like San Cristobal de
Las Casas, Chiapas, gives a very bad impression, situ-
ation that may repeat in other geographic areas of
the country with similar characteristics. Finally, it is
important to mention that 1. canis was always accom-
panied by one of the two helminths T. canis or A. cani-
num, something which requires further research.
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